Correlation of apolipoprotein(a) isoproteins with Lp(a) density and distribution in fasting plasma.
Lp(a) is an LDL-like lipoprotein which contains an additional apolipoprotein called apo(a). Apo(a) exhibits a significant size polymorphism and its size is inversely correlated with plasma Lp(a) levels. We investigated the distribution of different apo(a) isoproteins in lipoprotein density fractions. Fasting plasma samples were subjected to non-equilibrium density gradient ultracentrifugation. After SDS-PAGE and anti-apo(a) immunoblotting, apo(a) concentrations in individual density fractions were evaluated by densitometry. In series I, analysis of selected density fractions from 35 coronary heart disease (CHD) patients demonstrated that although most of the apo(a) was present in the Lp(a) density range, apo(a) was consistently found in both the VLDL and IDL fractions as well. In series II, density fractions from 9 normolipidemic subjects with 6 different apo(a) isoproteins were evaluated. A strong association between the size of the apo(a) isoprotein and the density of the associated Lp(a) particle was established (r = 0.976, P less than 0.001). Lp(a) densities ranged from 1.057 g/ml for the B isoprotein to 1.09 g/ml for the S5 isoprotein. Overall, 75% of the total apo(a) was detected in the Lp(a) density range (d = 1.05-1.12 g/ml), with 9% and 10% in the LDL (d = 1.019-1.05 g/ml) and HDL (d = 1.12-1.21 g/ml) fractions, respectively. VLDL contained an average of 4% of the total apo(a) in fasting normolipidemic plasma. Two hypertriglyceridemic subjects had substantially greater amounts of apo(a) in the fasting triglyceride-rich fraction. The results of this study indicate that the size of the apo(a) isoprotein strongly influences the density of its associated Lp(a) particle and that apo(a) is consistently found in the triglyceride-rich lipoproteins of fasting plasma.